General practitioners (GP) and practice nurses (PN) perform the majority of cervical screening in Christchurch and will have a key role in influencing uptake of human papillomavirus (HPv) immunisation.
Introduction
In New Zealand (NZ), the National Cervical Screening Programme has driven the dramatic decline in cervical cancer incidence and mortality since 1990. Still, approximately 200 women are diagnosed with cervical cancer each year and about 70 will die from it. 1 Human papillomavirus (HPV) is now recognised as the most common sexually transmitted infection (STI) 2 with at least 15 types linked to the development of cervical cancer. 3 Most HPV infections will clear without medical treatment, but almost all cervical cancers are associated with persistent infection with high-risk HPV types. 4, 5 Vaccines are available which demonstrate almost 100% efficacy in preventing persistent infection and the development of precancerous lesions caused by high-risk HPV types, HPV16 and HPV18 (Gardasil ® and Cervarix ® ). 6 These two strains are responsible for 70% of cervical cancers. 7 Most anogenital warts are caused by strains of HPV6 and HPV11, 8 and these two are also incorporated in Gardasil ® . HPV vaccination is expected to ultimately reduce cervical cancer incidence, the required frequency of cytologic testing in the future, and the number of women who will be subjected to the stress of abnormal test results, colposcopy and treatment. 9, 10 To obtain these positive effects, a high level of vaccination uptake is necessary, preferably before the onset of sexual activity. This in turn is dependent upon the willingness of individuals to accept vaccination, parents' willingness to have their children vaccinated and GP and PN willingness to administer HPV vaccines.
Beginning September 2008 Gardasil ® became publicly funded and available for girls aged 12-18 years. 11 Studies repeatedly have shown that the public trusts their primary health care providers to give them the best information about HPV, cervical cancer and the HPV vaccines. [12] [13] [14] [15] GPs and PNs are in an ideal position to discuss perceived barriers to immunisation by initiating a conversation with girls and their parents about their concerns, clarifying any misunderstandings and to support informed consent for the vaccine. 16 What limited evidence there is from overseas suggests that doctors and nurses who are charged with providing HPV vaccines need information on current understanding of HPV natural history, epidemiology, prevention, treatment or vaccination. 17, 18 In some studies, clinicians (mostly specialists rather than generalists) have expressed a level of discomfort in addressing sexually transmitted infections, especially among preadolescent children and their parents. 16, [19] [20] [21] [22] [23] [24] The goal of this survey was to provide the first estimates of NZ GP and PN knowledge, attitudes and intentions regarding HPV and HPV vaccines. Christchurch was an ideal place to base this research as the Canterbury District Health Board has decided to incorporate the HPV immunisation programme into the usual general practice schedule. 25 In other DHB catchments, the decision was made to deliver through school-based programmes using public health nurses.
Methods

Study design
Between 5 and 20 May 2008, a cross-sectional survey was carried out of primary care providers who were attending peer-led, small-group meet-ings conducted by the Pegasus Health Independent Provider Association. GPs and PNs undertake similar educational topics in their own disciplinary small groups.
Approval and support for the distribution of the questionnaire during the educational meetings was secured from the Clinical Practice Education Committee at Pegasus and ethical approval for the study was granted by the Upper South Island 'B' Regional Ethics Committee.
Study population
The target population included all GPs and PNs in Christchurch who were attending a series of small group educational meetings on public health topics.
Questionnaire and its administration
A self-administered, anonymous questionnaire (see Appendix 1 available in the electronic version) along with an information sheet and a preaddressed, stamped envelope was hand-delivered to GPs and PNs at the small group meetings by Pegasus Clinical Education facilitators. Participants could either leave their completed questionnaires at the meeting or post them in subsequently. One postal reminder notification about the questionnaire was sent to all GPs and PNs via the Pegasus Health Education Team.
The questionnaire included some questions used in previous overseas studies, 20,21,24,26-29 together whAT GAP ThIS FILLS What we already know: General practitioners (GPs) and practice nurses (PNs) provide patient care across a broad spectrum and are familiar with the challenges of a continually changing immunisation schedule. In Canterbury, New Zealand, human papillomavirus (HPv) immunisations will be delivered through primary care. Clear, concise and relevant HPv information will be essential for their HPv-related practices.
What this study adds:
This study provides the first estimates in New Zealand describing the knowledge, attitudes and intentions of GPs and PNs about HPv and HPv vaccines. It identifies areas which deserve particular attention and may inform efforts to strengthen primary care providers' capacity to deliver comprehensive HPv-related patient care.
qUANTITATIvE REsEARCH with questions developed with NZ-specific content. The questionnaire was pre-tested on a convenience sample of seven GPs and PNs in order to ensure clarity and ease of administration.
The questionnaire included four sections assessing: provider and practice characteristics (six items); knowledge about HPV infection and its prevention (five items); attitudes about adolescent behaviour and counselling (five items) including intentions to recommend HPV vaccines (nine items) and self-rated sufficiency of received HPV information (one question); preferences for educational topics and sources of information (two multiple response questions).
No financial or material incentives for participation were used in this study. On average, the survey took five to 10 minutes to complete.
Data assessment and statistical analysis
Responses used Likert agreement scales and were entered into EpiInfo version 3.4.3, 2007. Due to the non-random distribution of the participants and because responses may have been altered by what happened within the group meetings, clustering was taken into consideration by using the Complex Sample Analysis. Descriptive statistics, including frequencies, percentages, 95% confidence intervals and design effects, were used 
Results
Profile of respondents
Three hundred and ninety-seven questionnaires were distributed and 155 were returned for an overall participation rate of 39%; 16% of the participants completed a questionnaire at the meeting and 84% returned it by post. Participation was higher amongst GPs (43%) than PNs (36%).
All questionnaires were analysed. However, data pertaining to age and years in practice were unusable in one instance due to inconsistencies. Table 1 details the demographic characteristics of the respondents. Practice nurses were on average three years older than GPs. Two-thirds of GPs and all PNs were female.
Knowledge about HPV and HPV vaccines
As seen in Table 2 , most GPs and PNs were aware that HPV vaccination will not eliminate the need for continued cervical screening. Over half of the qUANTITATIvE REsEARCH ORIGINAL SCIENTIFIC PAPERS participants knew that HPV is the most common STI and the majority knew that persistent HPV infection is a necessary cause of cervical cancer. One-third of GPs and half of PNs incorrectly agreed that anogenital warts induced by HPV types 6 and 11 are cervical cancer precursors. Approximately 50% of all participants knew that most HPV infections will clear without medical treatment; however, significantly more PNs than GPs answered this question incorrectly (p< .008). Table 3 reports attitudes about patient counselling messages and intentions to recommend HPV vaccination. Most participants agreed that their patients will heed their advice about cervical screening and comply with counselling about receiving the HPV vaccination. Half of the GPs and two-thirds of PNs somewhat agreed that their patients will comply with counselling regarding safe sexual behaviours. Most participants reported that they are comfortable addressing sexual behaviour with adolescents. However, significantly more GPs indicated that they were comfortable discussing sexual behaviour compared with PNs. When asked if vaccina-tion against an STI might encourage risky sexual behaviour in adolescents, significantly more PNs than GPs agreed with the statement (37% vs 10%). It should be noted that PN responses (100% female) were significantly different than either male or female GP responses to questions about increased risk-taking behaviour after immunisatıon and comfort discussing adolescent sexual behaviour.
Attitudes and intentions to recommend HPV vaccine
The majority of GPs and PNs stated that they intend to recommend an HPV vaccine to their patients if it is publicly funded. More than 70% also indicated that they would recommend the vaccine even if their patients have to pay for it. Over 90% of all respondents favour recommendation of the quadrivalent HPV vaccine which is protective against both cervical cancer and anogenital warts.
GPs were most likely to recommend HPV immunisation for girls aged 13-15 years followed by pre-adolescent girls aged 9-12 and young women aged [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] . PNs were most likely to recommend the HPV vaccine for young women aged 16-26, followed closely by girls aged 13-15 and then by pre-adolescent girls aged 9-12 years. GPs were significantly more likely than PNs to recommend HPV vaccine to 9-12-year-old girls (p< .004). About half of all participants would be likely to recommend the vaccine to boys aged 9-15. Females aged 27-45 were the most unlikely age group to receive support for vaccine recommendation from either GPs or PNs.
Twelve percent of GPs and 17% of PNs indicated that they have not received enough information.
Discussion
This is the first NZ study to provide descriptive estimates of the knowledge, attitudes and intentions of GPs and PNs about key issues surrounding HPV infection and its prevention. Unlike most previous studies, this study was conducted after approval and licensing but prior to the widespread public distribution of any HPV vaccine. This survey found that most GPs and PNs were aware of new scientific evidence about HPV infection and HPV-related conditions. Similar to other studies, 21, 24 most Christchurch providers know that HPV is a very common STI. While some early provider studies found little knowledge about the link between HPV infection and cervical cancer, more recent studies, including this one, indicate that this connection has been made. 16, 20, 21, 24, 30 Differences in knowledge may be linked to the availability of vaccines or the timing of the studies and more information may have been accessible to the participants of this study. 
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Most Christchurch providers correctly reported that immunisation with the HPV vaccine will not eliminate the need for cervical screening. Currently available vaccines do not protect against all pathologic HPV types, and vaccinated individuals are not protected against viral types to which they have already been exposed. 31 Furthermore, benefits of vaccination may be reduced if a false sense of protection results in a decrease in cervical screening practices. This study is consistent with other studies of HPVrelated knowledge that show providers may not completely understand the relationship of genital warts to genital cancers by HPV type. [19] [20] [21] 23, 32 The influence providers perceive they have over the reception of their counselling messages may gauge the potential effectiveness of HPV management and vaccine delivery practices in Christchurch. When compared to the Canadian survey of providers, 21 the results are similar with most providers confident that their counselling messages are well-received. This implies that Christchurch providers believe they are able to influence patient behaviour and that their patients trust them.
Social stigma related to STIs, or vaccination against an STI, has been voiced as a concern by parents and young women. 15, 33 Although some studies reported a reluctance by some providers to discuss sexual behaviour with adolescents or their parents, these findings were mostly reported from surveys and qualitative research on paediatricians in the USA. 20, [34] [35] [36] Although GPs in Christchurch and paediatricians in the US are not directly comparable, this reluctance does not appear to be a concern as the majority of GPs in this study are quite comfortable with these discussions.
This study did, however, demonstrate that Christchurch PN respondents were less comfortable with addressing sexual behaviour with adolescents and their perception of increased sexual risk-taking behaviour after immunisation. It is unknown whether those who are vaccinated against HPV will participate in more risky sexual behaviour although previous adolescent research suggests they will not. 18 Nevertheless, providers should continue to reinforce the importance of safe sexual behaviour post-vaccination because of the health risks posed by STIs other than the HPV types included in the vaccine. In Christchurch, vaccine uptake is high in relation to the rest of NZ. 37 However, providers may anticipate challenging barriers to immunising children against an STI that are not present with other childhood vaccines. Reluctance by providers to discuss sexual behaviour with preadolescents or to address parental concerns about vaccination may reduce vaccine uptake.
Most previous studies which questioned intention to recommend the HPV vaccine by age, found that across provider specialties there was a greater intention to recommend HPV vaccination for older as compared to younger adolescents. 18 While this study found similar results among PNs, all Christchurch GPs who took part in this study reported that they would recommend the vaccine for girls aged 13-15 years. This is consistent with other studies of nurses which also found a linear increase in acceptability for age of administration for 11-17 years of age. 38 This reluctance to vaccinate young adolescents may be due to perceptions that their patients are at low risk for HPV infection or concerns about discussions of sexuality.
Compared to the 7% of Canadian GPs who reported having sufficient information, Christchurch GPs indicated that they were better informed. 21 This indicates that more information may have been available at the time of this survey. It should be noted that half of the Christchurch providers still reported that they had received only somewhat sufficient information implying that further educational efforts about HPV and HPV vaccines are warranted.
Limitations
The response rate was low although higher than some earlier studies. 16, 39 Provider surveys about HPV which have achieved the highest responses have used monetary incentives and computerassisted options whereas this survey did not. 20, 24 It is of interest that more GPs than PNs who attended the small group meeting participated in the survey. This study was unlike other studies about HPV which sampled nurses and achieved extremely high response rates. 32, 38 However, it is similar to a previous survey of Christchurch qUANTITATIvE REsEARCH primary care providers conducted in 1996, which also reported a low participation by PNs in contrast to GPs. 40 Non-response bias, which suggests that the attitudes of those who responded may differ from those who did not respond, is also a possibility. Although most GPs and PNs practising in Christchurch were invited to attend the meeting, not all chose to do so. Perhaps the knowledge and attitudes of the participants of this survey differed from other Christchurch GPs and PNs, or that the providers who chose to attend the Pegasus meetings were more interested in the topics being presented than those who did not attend. Because survey uptake was only 39% overall and analysis to compare the collected demographics in this group with the broader GP/PN profile and then the national demographics of GPs and PNs was not undertaken, these results cannot be easily generalisable to the NZ GP/PN population.
It is difficult to assess the amount of information to which GPs and PNs were exposed prior to survey distribution. The announcement placing Gardasil ® on the National Immunisation schedule was made concurrent with the administration of this survey and it is reasonable to assume that providers may have had different amounts of information exposure.
While this survey covered intentions to recommend HPV vaccination, it did not address knowledge about, and attitudes to the vaccine.
Recommendations
Because practice nurses expressed more discomfort than GPs about addressing adolescent sexual behaviours, additional nurse education and training in counselling techniques may be helpful. A disinclination by some PNs to recommend vaccination to younger adolescent girls indicates a need for clear education about the logic for completing the HPV vaccination series before girls become sexually active. It is important for providers, patients and parents to understand the vaccine limitations. Providers may benefit by having materials designed to aid their discussions and reduce patients' anxiety, psychosocial distress, and relationship issues associated with an HPV-related diagnosis or in relation to HPV vaccination.
Future research
The effectiveness of the HPV Immunisation Programme will be best understood through further studies over time. Future quantitative research to discover the actual vaccine recommendations by providers and vaccine uptake by patients will allow comparisons to the intentions described in this study. Qualitative research can expand upon and explore issues which have been identified. Focus group discussions or interviews may help to explain the reluctance of some providers to recommend immunisation to younger adolescents. Further investigation of reasons surrounding discomfort addressing sexual behaviour with adolescents or perceptions about risky sexual behaviour after HPV vaccination is also suggested. This study did not identify perceptions among providers about barriers to HPV immunisation which may be due to cultural or religious belief, nor did it specifically address challenges to reducing inequalities that exist between socioeconomic or ethnic groups.
Conclusion
This study has highlighted areas which may inform future educational efforts to improve providers' knowledge of clinically important issues about HPV. Applying new information in practice could translate into more accurate and relevant counselling messages when GPs and PNs provide cervical cancer screening, HPV vaccination or manage patients with genital warts or other HPV-related infections. ...........................................................1………… 
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